We introduce Coronal-Line Forest Active Galactic Nuclei (CLiF AGN), AGN which have a rich spectrum of forbidden high-ionization lines (FHILs, e.g. [FeVII], [FeX] and [NeV]), as well as relatively strong narrow (∼300 km s −1 ) Hα emission when compared to the other Balmer transition lines. We find that the kinematics of the CLiF emitting region are similar to those of the forbidden low-ionization emissionline (FLIL) region. We compare emission line strengths of both FHILs and FLILs to CLOUDY photoionization results and find that the CLiF emitting region has higher densities (10 4.5 < n H < 10 7.5 cm −3 ) when compared to the FLIL emitting region (10 3.0 < n H < 10 4.5 cm −3 ). We use the photoionization results to calculate the CLiF regions radial distances (0.04 < R CLiF < 32.5 pc) and find that they are comparable to the dust grain sublimation distances (0.10 < R SU B < 4.3 pc). As a result we suggest that the inner torus wall is the most likely location of the CLiF region, and the unusual strength of the FHILs is due to a specific viewing angle giving a maximal view of the far wall of the torus without the continuum being revealed.
INTRODUCTION
In the standard active galactic nuclei (AGN) unification model (Antonucci & Miller 1985 ) a large-scale height torus surrounds the inner AGN, obscuring our view of the central continuum source and the broad emission line region (BLR) from most directions. The inner wall of this torus lies at the sublimation radius of the most refractive dust -no dust can exist stably at smaller radii. This inner wall is heavily irradiated. It has been proposed that ablation of the surface produces a thermal wind of highly ionized gas (Krolik & Kriss 1995) . This gas may produce an unusual spectrum, which may include forbidden high ionization lines (FHILs), also known as 'coronal lines' (Appenzeller & Wagner 1991) .
From most orientations, either pole-on or edge on, the torus inner wall will be barely visible. However, there should be a small range of angles of which the torus only just hides the inner nucleus. For these type 2 (dust obscured) AGNs the rear inner wall will be maximally visible. Here we describe a population of AGN that are candidates to be this special population -the Coronal Line Forest AGN (CLiF AGN).
E-mail:mrose@cfa.harvard.edu (MR) In this paper, we introduce the CLiF AGN as a distinct class of AGN, and present data for a sample of the first seven identified CLiF AGN. The cosmological parameters used throughout this paper assume a Λ cold dark matter (ΛCMD) cosmology with parameters ΩM = 0.3, ΩΛ = 0.7 and H• = 70 km s −1 Mpc −1 .
PROPERTIES OF CLIF AGN
Most AGN show some weak (EW < 3Å) spectral lines from forbidden transitions of highly ionized ions (FHIL, ionization potential, IP > 54.4 eV; the HeII edge) in their spectra, e.g.
[NeV], [FeVII] , [FeX] , [FeXIV] (Penston et al. 1984) 1 . The presence of FHILs in the spectra of AGN unambiguously indicate the presence of an AGN, due to their high ionization potentials, reaching up to soft X-ray energies ∼0.1-0.2 keV. FHILs are not generally associated with LINER nuclei or starbursts (Filippenko & Halpern 1984) . FHILs are physically distinct because their transitions have higher critical 1 In this work we define I P as the ionization potential required to achieve the current ionic stage by removing an electron from a lower-ionization stage (De Robertis & Osterbrock 1984) .
densities (nC ∼ 10
7.5 cm −3 ; Osterbrock & Ferland 2006 ) than lower ionization species (nC < 10 6.0 cm −3 ; Osterbrock & Ferland 2006) . In most AGN the FHILs are blueshifted (∆v ∼-250 km s −1 ) with respect to the rest frame of the AGN and have substantial velocity widths (FWHM ∼1000 km s −1 ), That are intermediate between those of the standard low ionization forbidden lines (FLIL) of the narrow emission line region (NLR) (FWHM ∼500 km s −1 , e.g. [OIII]λ5007), and the BLR (FWHM ∼5000 km s −1 ). These kinematic properties support an origin for the FHIL emitting gas in a wind outflowing from the BLR (Appenzeller & Wagner 1991) or the torus (Krolik & Kriss 1995) .
A few rare AGN have instead a dozen or more FHILs with relatively high fluxes (F(FHIL)/F(Hβ) > 0.25): we call these the CLiF AGN. So far, CLiF AGN have only been identified serendipitously. Indeed, there are just 5 CLiF AGN in the literature (Table 1) : Q1131+16 (Rose et al. 2011) , III Zw 77 (Osterbrock 1981) , Mrk 1388 (Osterbrock 1985) , ESO 138 G1 (Alloin et al. 1992) and Tololo 0109-383 (Fosbury & Sansom 1983) .
The optical spectra of these objects are remarkable in several ways. As well as the the typical FLILs, i.e. [OIII] , [NII] , [OI] and [SII] , and the Balmer emission lines including Hα, Hβ, their spectra show many FHILs, including [FeV] , [FeVI] , [FeVII] , [FeX] , [FeXI] , [NeV] and [ArV] all with F(FHIL)/F(Hβ) > 0.2. This is more than found in typical AGN which just show the [FeVII] λλ5721,6087lines (Appenzeller & Wagner 1991) , and even these are weak (EW < 3 A).
We find ten unusual properties of CLiF AGN:
1. Detection of the [FeVII] lines 3759Å, 5159Å, 5720Å and 6087Å with the flux ratio F ([FeVII] & Ferland 2006) ] and Hγ/Hβ ≈ 0.47 (Case B), implying that the apparent level of dust extinction calculated using Hα/Hβ is greater than that calculated using Hγ/Hβ. 6. Higher level HI Balmer transitions (with wavelengths blueward of Hδ and up to H16; Rose et al. 2011 ) are present in emission.
7. The FHILs are not blueshifted with respect to the FLILs (∆v < 100 km s −1 ). 8. The velocity widths of the FHILs are narrow and the same as the FLILs (FWHM ∼ 300 km s −1 ) using single Gaussian fits.
9. The FHILs maintain their high EWs for longer than 3 years. This is long compared with the observed emission line fading times for Type IIn supernovae (Smith et al. 2009 ) and tidal disruption events for stars falling on to a supermassive black hole (SMBH; Gezari et al. 2006; Komossa et al. 2009; Wang et al. 2012) , two astrophysical phenomena that also exhibit rich spectra of narrow emission lines including both FLILs and FHILs. 10. High EW (>3Å) emission lines from unknown/unexpected species are present.
This cluster of properties appear to be important for CLiF AGN. However, at this stage it is premature to formally define the CLiF AGN. We need a larger sample of CLiF AGN in order to produce a well-crafted definition.
A SEARCH FOR CLIF AGN IN SDSS
Given that CLiF AGN have very different spectral properties compared to typical AGN, one might expect that CLiF AGN would be easy to select. We used each of the unusual properties listed above that could be selected from the SDSS DR10 database 2 . The properties of the emission lines in the SDSS spectra are determined using the BOSS pipeline (Bolton et al. 2012) . Each line is modeled as a single Gaussian. The amplitudes, centroids, and widths of each emission line are optimized non-linearly to obtain a minimum-χ 2 fit to each emission line. All fitted emission lines are assumed to have the same redshift. The widths of the emission lines are assumed to have the same intrinsic velocity depending on the 'width group' they belong to. The relevant groups for the emission lines used in this work are 'Balmer' (consisting of the Balmer emission/absorption features) and 'emission' (consisting of non-Balmer emission lines). The velocity widths are a strength weighted average over the width group. The continuum level is estimated either from the best-fit velocitydispersion model if the spectrum is classified as a galaxy 3 , or from a linear fit either side of the emission line if the spectrum is classified as a quasar. The parameters such as the fluxes, FWHM, redshifts, EW and continua levels, as well as their associated uncertainties, are all reported by the BOSS pipeline (Bolton et al. 2012) . We use EW instead of a flux ratio with Hβ because our definition for a strong FHIL as the ratio of the FHIL flux strength to the flux from the narrow Hβ emission line is not usable with the SDSS database. As the SDSS database does not differentiate between BLR and NLR Balmer emission, we cannot perform searches based on the flux ratios.
Six of the ten CLiF properties could not be searched using the BOSS database. Properties 1, 4 and 10 could not be selected because these Fe emission lines are not defined in the SDSS spectral fitting model (see Table 5 in Bolton et al. (2012) for the full list of emission lines fitted by the SDSS). The kinematic properties 7 and 8 are not available in the BOSS database either. Also, there is no timing information to determine whether property 9 is observed.
We attempted to select CLiF AGN candidates from the BOSS catalog, making use of the on-line query tool, for properties 2, 3, 5 and 6:
• For property 2, Gelbord, Mullaney & Ward (2009) [OIII] ) are determined by single Gaussian fits to the prominent [OIII]λ5007 emission line. The column r' gives the SDSS r' model magnitudes (https://www.sdss3.org/dr10/algorithms/magnitudes.php). We choose model magnitudes because these objects are type 2 AGN and therefore the photometry will be dominated by the host galaxy. In the cases of ESO 138 G1 and Tololo 0109-383, there are no available r' magnitudes, instead we use Cousins R band magnitudes taken from Lauberts & Valentijn (1989) . 'Spectrum' gives the origin of the spectrum. The column 'Ref' refers to the first publication that discusses the optical spectrum of the CLiF AGN candidate. Name RA (J2000) Dec (J2000) z [OIII] r' Spectrum Ref. Lauberts & Valentijn (1989) .
[OI]λ6300 can also be blended with [SIII] λ6312. This blend could result in a ratio [OI] (6300/6364) > 3. However, the [SIII]λ6312 emission line is included in the BOSS spectral fits (Bolton et al. 2012 ). This selection criterion will then be conservative because any contribution from [SIII]λ6312 will result in CLiF AGN not being selected.
• For property 3, we selected objects with strong [NeV]λ3426 emission (EW 4 > 10Å), although this only works for z > 0.109.
• For property 5 we required that Hα/Hβ > 2.9 AND Hγ/Hβ < 0.5, so as not to exclude reddened objects.
• For property 6 we note that H , which is in the BOSS spectral fits, has at λ=3970 a wavelength close to that of [NeIII] Each of the initial searches based on only one of these properties resulted in large samples of several thousand objects. These were of unrelated phenomena, such as typical quasars whose broad emission lines altered both the Balmer decrements and [OI] ratios, resulting in false detections for properties 2 and 5. Property 3 also selected quasars which lacked strong Fe FHILs. Normal type 2 AGN were also selected with property 3, suggesting that this emission line is important in type 2 AGN (Mignoli et al. 2013) . Finally property 6 selected both typical quasars and quiescent galaxies. These observations were confirmed with spot checks of their spectra.
Searches based on pairs of the criteria also failed to constrain the search. Therefore additional criteria were needed in order to constrain the search.
We then searched for objects using all four properties (2 AND 3 AND 5 AND 6). This search produced just two 4 While EW has been used as a standard indicator of emission line strength, it depends on the intensity of both the emission line and underlying continuum. Therefore there is a caveat when defining the properties of CLiF AGN using the EW because the large observed EWs could be due to a weak stellar or AGN continuum emission. 5 Tests of lower (∼3Å) EW limits returned larger samples of several thousand unrelated objects, and higher (∼10Å) EW limits produced no CLiF AGN at all.
CLiF AGN. One of these was the previously detected Mrk 1388, and one new CLiF AGN: J1641+43.
As [NeV] λ3425 limited the search to z > 0.109 we then scaled back the search to the three criteria excluding 3. This search found one additional CLiF AGN candidate: J1241+44.
These search criteria failed to find the known CLiF AGN III Zw 77, although it is in the SDSS database. We obtained the SDSS spectrum for III Zw 77 separately While somewhat unsuccessful, this exercise serves to highlight both the apparent rarity of CLiF AGN in the AGN population, and the complexity of selecting such objects.
In this paper we make use of SDSS spectra (Figure 1 ). The basic properties of the CLiF AGN sample studied in this paper are given in Table 1 . Note that the outputs of the SDSS pipeline are used only for the sample selection. Detailed measurements of emission line parameters such as the flux and velocity widths are measured using our own methods ( §4). The redshifts were determined using single Gaussian fits to the [OIII]λ5007 emission line. This line was chosen because it is the most prominent emission line in the optical spectra of these and most other AGN.
EMISSION SPECTRA
In Figure 1 we plot the spectra for the four CLiF AGN with SDSS spectra. There is a remarkable number of emission lines. We performed a uniform line detection process by making fits to the lines and identifying them as described below.
Line detection
All line detections were determined by fitting single Gaussians to the emission features in the CLiF AGN spectra, using the Starlink package dipso 6 , accepting those with S/N > 3. We define S/N as the total flux measured using the Gaussian profile divided by the uncertainty of this flux from the fit as provided by dipso. For the three CLiF AGN without SDSS spectra (Q1131+16, ESO 138 G1 and Tololo 0109-373), we use the spectra and data presented in Table 1 . 30-99 lines were found in the CLiF AGN (Table 2) . Rose et al. (2011) .
λ3425 is shifted out of the observed frame of the spectra for these objects. c The BLR emission of III Zw 77 is significantly blueshifted (-675±25 km s −1 ) with respect to the NLR emission. d There were no 'unknown' lines indicated in Fosbury & Sansom (1983) . Single-Gaussian profiles, did not always provide adequate fits to the wings or peaks of the strongest lines (EW > 10Å) 7 It is clear that these fits are inadequate for most of the CLiF AGN as the fitting residuals from the single Gaussian fits are large for the strong lines (Figures 3-5) .
To address this problem, double-Gaussian models were fitted to the strong spectral lines. To produce the models, both broad and narrow Gaussians were fitted to the Hβ and [OIII] line profiles, where the narrow component widths for the Hβ and [OIII] lines are linked, yet the line centers, intensities and broad Hβ width are free parameters. All but J1241+44 required a double-Gaussian model to fit these emission lines. Figures 2-5 show the residuals for the one and two-Gaussian fits to the [OIII]λλ4959,5007 emission lines. The variations shown in the residual plots of the fitting models used to obtain the emission line fluxes are dominated by noise in the continua of the spectra. Intrinsic velocity widths for the Gaussian components were obtained by correcting each of the components' FWHM in quadrature using the SDSS instrumental width of ∼3Å. The intrinsic kinematics of the narrow (N) and broad (B) components are given in Table 3 .
The parameters from the double-Gaussian fits were then used to fit all the strong (EW > 3Å) emission lines throughout the CLiF AGN spectra (FWHM, velocity shift and relative amplitudes).
The fits for the weakest lines (EW 3Å) were overestimated with the double-Gaussian model because the broader component required by the double-Gaussian model tended to fit the local continuum. In these cases a single-Gaussian fit was sufficient. We indicate the number of Gaussians required to fit each individual emission line in Tables A1-A4 .
We also take in to account constraints that are fixed by atomic physics. The [OIII]λλ4959,5007 doublet was modeled using the constraint that they have the same FWHM, a 1:3 intensity ratio and the line center of λ4959 fixed relative to the center of λ5007. The same approach was used Throughout this paper, we use the summed fluxes of the two Gaussians. We do not use the data for weak emission lines (EW 3Å) in any of the following investigation. The measured fluxes for the emission lines are presented for the SDSS CLiF AGN in Tables A1-A4 in the Appendix.
Line identification
We regarded an identification to be secure for an emission line if its line center was within 1 σ of the wavelength pre- dicted for that particular emission line based on the redshift (as measured using the [OIII]λ5007 emission line). We used Osterbrock (1981) to identify the majority of the emission lines in the CLiF AGN spectra. For the rest of the peculiar emission lines we used Meinel, Aveni & Stockton (1975) and Kaler (1976) .
Emission line properties
The emission lines are of a wide variety including 9-26 FHILs and 1-30 unidentified lines (Table 2) . A full list of the measured wavelengths, velocity widths (FWHM) and velocity shifts (∆v) for the emission lines are given in Tables A1-A4 in the Appendix. Below we discuss each group of emission lines. 
Unidentified lines
CLiF AGN host unknown emission lines in their spectra. Such emission lines are not reported in typical AGN. Four CLiF AGN have 1-3, but III Zw 77, Mrk 1388 and Q1131+16 have 6, 17 and 30 unknown lines respectively (Table 2) . Only Q1131+16 and ESO 138 G1 share the same unknown emission lines. Q1131+16 has 2 and 3 in common unknown emission lines with J1241+44 and Mrk 1388 respectively. Mrk 1388 has 1 and 3 in common unknown emission lines with J1241+44 and III Zw 77 respectively. Finally, III Zw 77 and J1641+43 share 1 common unknown emission line. ' and 'FWHM B ' columns present the restframe widths of the narrow and broad components of the model, which have been corrected for instrumental broadening. The '∆v' column gives the rest-frame velocity separation of the broad relative to the narrow kinematic components. The 'Ratio' column give the amplitude ratio for the intensities of the broad to narrow components.
FHILs
Each CLiF AGN has at least 10 FHILs. 
Balmer emission lines
Strong (EW > 3Å) higher level HI Balmer emission lines (H -H16) are detected in 5/7 of the CLiF AGN (Table  2) . Hydrogen emission from transitions with energy levels greater than H is not typically seen in AGN, implying some unusual physics in CLiF AGN, far from Case B. We investigate the HI emission of CLiF AGN in more detail in §5.1.
BLR emission lines
In this work line width was not a selection criterion yet broad emission lines are not clearly detected in the spectra of the CLiF AGN suggesting a possible CLiF-type 2 AGN link. The exception is III Zw 77 in which the BLR Balmer emission lines are peculiarly blueshifted by -675±25 km s −1 with respect to the NLR Balmer emission lines. This is an expected signature of a black hole recoil event, where after the merger of two SMBHs, anisotropic emission of gravitational waves gives a 'kick' to the resulting SMBH after the merger (e.g. see Favata, Hughes & Holz 2004; Civano et al. 2012) . While this phenomenon is interesting in its own right, III Zw 77 is the only recoil candidate to date that is a CLiF AGN. This subject is beyond the scope of this work. Rose et al. (2011) 
RESULTS

A unique CLiF region on the BPT diagram
The Baldwin, Phillips & Terlevich (BPT) diagnostic diagrams use emission line ratios to determine whether the emission region of an object is photoionized by an AGN, or by a starburst (Baldwin, Phillips & Terlevich 1981; Veilleux & Osterbrock 1987; Kewley et al. 2006 ). In Figure 6 we plot log10([OIII]/Hβ) vs log10([NII]/Hα) for the CLiF AGN and SDSS emission line objects which include both AGN and starburst galaxies. The measurements for the SDSS objects were a subset (6000 objects) of the MPA-JHU SDSS DR7 release of spectrum measurements 8 . This subset is composed of measurements from objects with spectra which were reported to have the highest S/N, as well as having [OIII]/Hβ and [NII]/Hα ratios which were consistent with the ranges shown in Figure 6 .
The SDSS AGN divide cleanly in the right-hand branch from star-forming galaxies in the left-hand branch. The solid line represents the extreme upper starburst line determined using the upper limit of theoretical pure stellar photoionization models (Kewley et al. 2001) . The dashed line indicates the empirically derived boundary between HII region like galaxies and AGN (Kauffmann et al. 2003) .
All the CLiF AGN fall in the cleft between AGN and the starburst galaxy branches. They are clearly removed from the main body of the SDSS AGN (grey dots) along the xaxis by log10 [NII]/Hα ∼ 0.2-1. Either the [NII] emission is weaker, or Hα is enhanced in CLiF AGN compared to typical AGN.
Balmer line recombination ratios are the most common tool to correct AGN spectra for intrinsic dust extinction assuming conditions close to Case B. The Hα/Hβ ratio is the favored Balmer decrement for this task because these emission lines are the strongest and have the widest wavelength separation. However, the large number of Balmer lines from high energy transitions shows that Case B does not apply to CLiF AGN (Rose et al. 2011) .
In Figure 7 we plot Hγ/Hβ versus Hα/Hβ for the CLiF AGN (red circles) and the type 2 AGN of Reyes et al. (2008; black crosses) . We limit the Reyes et al. (2008) sample to z < 0.42 so that Hα lies in the SDSS spectrum, and use Balmer lines which have EW > 3Å, leaving 325 out of the original 887 type 2 AGN. We use the SDSS pipeline measurements for the Balmer decrements of the type 2 AGN of Reyes et al. (2008) .
A reddening line for Calzetti, Kinney & StorchiBergmann (1994) AGN all exceed the Case B values of 2.9 by up to a factor ∼2, the majority of the Hγ/Hβ agree with the Case B value of 0.47 within the uncertainties (Table 4) . These Case B values apply to the low density (ne = 10 2 -10 4 cm −3 ) limit, with a temperature of 10000K (Osterbrock & Ferland 2006) .
Instead, 5/7 of the CLiF AGN are inconsistent with the Figure 6 are possibly due to uncertainties with the SDSS pipeline fits e.g. degeneracies with the Hγ+[OIII]λ4363 blend.
Kinematics
We investigated the kinematics of the CLiF AGN with SDSS spectroscopy using the velocity shifts (∆v, and FWHM from the single Gaussian fits to the emission lines of the CLiF AGN because there are not enough lines for a broad and narrow component separation ( §4.1).
FWHM vs IP
In Figure 8 we plot the velocity width (km s −1 ) versus IP (eV) for the emission lines detected in each of the CLiF AGN. There is significant scatter in the measured widths of a few hundred km s −1 . However there is no trend for FWHM to increase with IP .
There are four lines (blue crosses) which have much higher FWHM than the median of all the emission lines of the CLiF AGN (horizontal dashed lines). These emission lines are:
• [ArV]λ7004 (IP = 59.81 eV) in III Zw 77 which may be intrinsically broader, but could always be blended with an unknown emission line.
• • Hγ blended with [OII]λ4415 in J1641+43. The low S/N of the blending companions leads to Gaussian fitting degeneracies which are not resolved.
The 3 CLiF AGN without SDSS spectra also show no trend for FWHM with IP (Rose et al. 2011 , Fosbury & Sansom 1983 and Alloin et al. 1992 ). However, Alloin et al. (1992) found a median velocity width for all the emission lines (FLILs and FHILs) around 1000 km s −1 for ESO 138 G1, 2-3 times higher than found for the SDSS CLiF AGN sample.
∆v vs IP
In Figure 9 we plot the velocity shifts (∆v; km s −1 ) relative to the [OIII]λ5007 line, versus Ip (eV). Again there is significant scatter of a few hundred km s −1 . There is no evidence for a trend with IP .
There are 7 lines which have much larger ∆v (blue crosses) than the median of all of the emission lines of the CLiF AGN (horizontal dashed lines). These emission lines are:
• [OII]λλ3726,3729 doublet (IP = 13.61 eV) in III Zw 77, Mrk 1388 and J1241+44 whose blended line center (assumed to be 3727.4Å) is dictated by the electron density of the emission region.
• [OI]λ6364 (IP = 0 eV) in Mrk 1388 which is in a blend with [FeX] λ6375.
• [FeXI]λ6984 (IP = 262.1 eV) in J1241+44 an uncommon [FeXI] emission line.
• Q1131+16 also shows no trend for ∆v with IP (Rose et al. 2011) . Unfortunately Fosbury & Sansom (1983) and Alloin et al. (1992) do not comment on ∆v for the FHILs.
The [OIII]λ4363 Emitting Region
The emission-line flux ratio of the FLILs [OIII] 4363/5007 is a widely used diagnostic for the ionization mechanism and temperature of NLR in AGN (Osterbrock & Ferland 2006) We address this possibility directly in Figure 10 
Emission Region Diagnostics
In order to investigate the physical conditions of both the FLIL and FHIL emission clouds, we used the photoionization code CLOUDY 9 (Ferland 1998) to create planeparallel, single-slab photoionization models for the CLiF AGN emission lines. We assumed that the clouds were radiation bounded and had a solar composition.
We varied the ionization parameter (U ) over the range -2. 1.5, -1.2 and -0.8 10 . We used the 'table power law' command of CLOUDY to describe the input ionizing continuum SED. This has a default spectral range from 10µm to 50 keV (Ferland 1998) . The results are shown in Figure 11 . We do not show grids which assumes a power-law of α=-1.5 or -0.8 because these models failed to reproduce the observed emission line ratios for the CLiF AGN.
We did not include dust grains when modeling the FHIL and FLIL clouds. This assumption is supported by the work of Ferguson, Korista & Ferland (1997) , Nagao et al. (2003) and Nagao, Maiolino & Marconi (2006) who demonstrated that for a large sample of AGNs the observed FHIL strengths 10 The emission is described by Fν ∝ ν +α , where α is the power law spectral index.
could not be reproduced in CLOUDY models that contain dust grains.
FHILs
First we consider the FHILs. In Figure 11 (a) we plot a grid of [FeVI] Figure 11(a) .
In Figure 11( All the ratios studied in Figures 11(a) &(b) consist of Fe lines. Therefore, they are completely free from the uncertainty in both the relative elemental abundance ratio, and the dust depletion factor.
Comparing the line ratios for the CLiF AGN with the grid models in Figures 11(a)&(b) we find the ratios are consistent with nH in the range 4.5 < log10 (nH cm −3 ) < 6.5 and U in the range -2.0 < log [U ] < 0.
We cannot fit a U value for the FHIL emitting clouds of III Zw 77 (blue square). This is true for all assumed powerlaws for the ionizing continuum.
Hα emitting region
The observed Hα/Hβ ratio is very large (3.95-6.36 with the Case B value of 2.9) for a given Hγ/Hβ ratio in CLiF AGN. A plausible explanation is that the high density of the CLiF region in these objects, coupled with an extended partially ionized zone (Gaskell & Ferland 1984; Rose et al. 2011) , will lead to significant collisional excitation of Hα in the partially ionized zones of clouds in the CLiF region. The other Balmer series emission lines, will not be enhanced as they have lower cross-sections for collisional excitation, as well as higher excitation temperatures (Gaskell & Ferland 1984 The conditions needed to produce the high observed Hα/Hβ flux ratios were investigated using CLOUDY. In Figure 12 we plot a grid of Hα/Hβ versus [FeX]λ6375/[FeVII]λ6087 contours (iso-nH and iso-U). We chose [FeX] λ6375/[FeVII]λ6087 because this ratio is sensitive to both U and the ionizing power-law, and because both [FeVII] λ6087 and [FeX]λ6375 have relatively high ncrit (10 7.6 and 10 9.7 cm −3 respectively) and are therefore not so sensitive to variations in the density.
Comparing the line ratios with the grid model we find that the Hα/Hβ is consistent with densities in the range 6.0 < log10 (nH cm −3 ) < 7.5. These densities are higher than found in typical NLR (log (nH cm −3 ) < 4.0; Osterbrock & Ferland 2006) , and 0.5-1 dex higher than the FHIL clouds.
A high Hα/Hβ ratios could also be produced by lower metal abundances and/or a harder ionizing continuum (Gaskell & Ferland 1984; Rose et al. 2011 ). However, extremely low metallicities (Z < 10 −15 Z ) are required in order to reproduce these ratios. At these metallicities it is questionable whether strong Fe emission lines would be observed. In addition, altering the slope of the ionizing continuum results in the models being unable to reproduce the observed flux ratios of the FHILs.
The [FeX] λ6375/[FeVII]λ6087 ratios imply U in the range -1.0 < log [U ] < -0.5. This falls in to the range in U found for the FHILs in §5.4.1.
The ranges for U and nH for the FHIL and Hα emitting clouds of each CLiF AGN are given in Table 5 .
FLILs
Next we consider the FLILs, i.e. the normal NLR lines. In Figure 11( (Osterbrock & Ferland 2006 ).
In Figure 11 (d) we plot a grid of [NII]λ6583/Hβ versus The ratios for the CLiF AGN (red circles) are consistent for nH in the range 3.0 < log10 (nH cm −3 ) < 4.5 and U -2.5 < log [U ] < 0. The ranges for U and nH for the FLIL region of each CLiF AGN are given in Table 6 . These densities are consistent with those found for the NLRs of typical AGNs (e.g. Osterbrock & Ferland 2006) . The lower end of the U range is consistent with those found for the NLR of AGN (-2.5 < log [U ] < -2.0; Bennert 2005). The FHIL densities exceed those found for the FLILs by 2 dex. While there is some overlap for the U required by the FLIL and FHIL ratios, overall the U required by the FHILs is higher by 0.5 dex assuming a solar metallicity. 
Comparisons of FHIL and FLIL region conditions
Overall, the range of both U and nH increase from the FLIL emitting region (-2.5 < log [U ] < 0, 3.0 < log10 (nH cm −3 ) < 4.5) to the FHIL (-2.0 < log [U ] < 0, 4.5 < log10 (nH cm −3 ) < 6.5) and boosted Hα emitting clouds (-1.0 < log [U ] < -0.5, 6.0 < log10 (nH cm −3 ) < 7.5) for all the CLiF AGN. The median increase in U from the FLIL to the FHIL and boosted Hα emitting clouds is ∼ 0.5 dex for the lower end of the U range, and ∼ 1.0 dex for the upper end. The median increase for nH is ∼2 dex at lower end of the nH range, and 3 dex for the upper end (see Tables 5 & 6 ).
In Figure 13 we map the results of §5.4.1-5.4.3 on to log10 U versus log10 nH space. The lines connect the FLIL (black circles), FHIL (red asterisks) and Hα (green squares) values for individual objects. We use the median U and nH values to mark the positions of the CLiF AGN emission regions on Figure 13 , the error bars give the full ranges for these values. III Zw 77 and Tololo 0109-383 have the same median U and nH values for the FLIL emitting region and therefore overlap. Also ESO 138 G1, J1241+44 and J1641+43 have the same median U and nH values for the FHIL emitting clouds. Finally, Q1131+16 and Tololo 0109-383 have the same median U and nH values for the boosted Hα emitting clouds. Both the median U and nH values increase from the FLIL emitting region to the FHIL emitting clouds and then to the Hα emitting clouds for all the CLiF AGN. However, we note that the range in U for the FHIL and boosted Hα emitting clouds overlap in all but two CLiF AGN: Mrk 1388 and J1241+44.
For comparison, we use the nH and U measurements from Bennert (2005) for the NLR of normal AGN from spatially resolved VLT/FORS1 and NTT/EMMI spectroscopy for 7 objects (5/7 type 1 AGN, open blue circles; 2/7 type 2 AGN, open green triangles). This work shows that the range of nH (2.5 < log10 nH < 4.1) measured for these NLRs are consistent with the range found for the FLILs of 5/7 of the CLiF AGN, as well as the typical density of the NLR (2.5 < log10 nH < 4.0; Osterbrock & Ferland 2006) . However, the U values for the Bennert (2005) measurements are consistent with only the low values found for the CLiF AGN (-2.6 < log10 U < -2.0). The difference could be due to aperture effects, where we are sampling emission regions which are closer to the SMBH in the CLiF AGN using the SDSS spectroscopy, when compared with the spatially resolved spectroscopy of Bennert (2005) . 
The CLiF region radial distance
Given the computed U and nH for the FHIL and boosted Hα emitting clouds CLiF AGN from §5.4 we can calculate a range of distances (RCLiF ) to the CLiF regions given the ionizing luminosity (LION ):
where U is the ionization parameter, nH is the hydrogen density, hν is the mean ionizing photon energy 11 , and c is the speed of light. Note that we assume the CLiF emitting region includes both the boosted Hα emitting clouds and the strong FHIL emitting clouds, as both these unusual emission phenomena are seen for all CLiF AGN.
LION is estimated from L [OIII] using both the bolometric correction of Heckman et al. (2004) (LBOL= 3500 L [OIII] , with a variance of 0.38 dex), and the Elvis et al. (1994) SED (LBOL ≈ 3.1±0.2 LION ). Given that LION is proportional to L [OIII] , and that we could not confidently correct L [OIII] for dust extinction, the computed radial distances to the CLiF emitting region must be considered lower limits.
Using this method we find a range of radial distances for the CLiF emitting region: 0.04 < RCLiF < 32.5 pc ( Table  7) . The uncertainties given were computed using the uncertainties for the [OIII]λ5007 flux because they were the dominant source of uncertainty in the calculation. We could not calculate distance range for ESO 138 G1, because the spectrum in Alloin et al. (1992) was not flux calibrated. In addition, the distance range calculations for III Zw 77 relies solely on the CLOUDY grid presented in Figure 12 .
The lower end of this distance range is consistent with the inner torus MAGNUM reverberation results of Yoshii et al. (2014) , who find AGN-torus distances of up to 0.1 pc. The higher end is consistent with disk radii measurements based on IR interferometry and high-resolution molecular line observations (e.g. Chou et al. 2007; Tristram et al. 2007) , as well as results from fitting IR SEDs and spectroscopy (Alonso-Herrero et al. 2011) .
We cannot make a direct comparison with the expected BLR radius for the CLiF AGN because we do not detect the BLR in the CLiF AGN spectra.
We also determine dust sublimation distances (RSUB) for the CLiF AGN using the relationship given by Elitzur (2008) . We assume dust sublimation temperatures in the range 1200 < TSUB < 1800 K, consistent with the expected range for torus dust grains (Barvainis 1987 ; Rodríguez-Ardila & Mazzalay 2006). The uncertainties were computed using both the uncertainty on the bolometric corrections and the uncertainties for the [OIII]λ5007 flux. Figure 14 plots the log10 RSUB ranges versus the log10 RCLiF ranges (pc) for the CLiF AGN (red lines) given in Table 7 . The x-axis error bars represent the RCLiF distance ranges. These ranges intersect with the RSUB ranges at the median RCLiF value. The y-axis error bars represent the RSUB distance ranges. The lowest RSUB values are for RSUB at a sublimation temperature of 1800 K, and the highest values are at a temperature of 1200 K. The RSUB ranges intersect with the RCLiF ranges at distances which assume a sublimation temperature of 1500 K. The dashed black line indicates the one-to-one relationship between RCLiF and RSUB. Note that all RCLiF ranges intersect with the one-to-one line.
However there is a caveat, L [OIII] has not been corrected for aperture effects. Due to the limited coverage of the SDSS fiber diameter (3 arcseconds), a fraction of the total [OIII] flux will be lost. Therefore, L [OIII] could be stronger than observed, which will subsequently increase both LION and LBOL, and therefore increase both RCLiF and RSUB. But the increase in RCLiF and RSUB will be the same, and therefore the comparison of both parameters remain valid.
We find a good agreement between the ranges for RCLiF and RSUB as both ranges overlap for the CLiF AGN. In addition the RCLiF ranges encompass the one-to-one ratios of RSUB and RCLiF . Although we use L [OIII] to calculate both RCLiF and RSUB, the ratios between these two parameters do not have to agree.
DISCUSSION
The CLiF Region -the Inner Wall of the Torus?
Given that both the dust grain sublimation and CLiF emitting region distance ranges are consistent ( §5.5), it is likely that the CLiF emitting region is closely associated with the inner wall of the torus, as suggested by Murayama & Taniguchi (1998a) and Rose et al. (2011) . This CLiF location is supported by the observation that FHIL emission is rich in iron lines particularly [FeVII] , which can be enhanced relative to the dusty NLR (Mor, Netzer & Elitzur 2009 ) by the evaporation of dust grains in the inner torus wall, releasing the iron locked up in the grains (Pier & Voit 1995) . Rose et al. (2011) suggested that Q1131+16 is observed with our line of sight at a relatively large angle to the torus axis, so we have a maximal view of the far wall of the torus, while the AGN continuum is still obscured by the near side of the torus.
We emphasize that such a geometry is consistent with the relatively narrow FWHM and small velocity shifts of the FHILs, since the range of circular velocities associated with the torus will be restricted largely to transverse motions in the sky plane, and any vertical gas motions would be directed close to perpendicular to the line of sight (Rose et al. 2011 ). 
Collisional excitation of Hα
In §5.1 we showed that the CLiF AGN occupy their own region on the BPT diagram due to a factor ∼1.4-2.2 boosted Hα emission. This boosting may be due to collisional excitation in the high density CLiF region coupled with an extended partially ionized zone, so that Hydrogen-like ions can be ionized (Gaskell & Ferland 1984; Rose et al. 2011) . The other Balmer series emission lines, are not enhanced as they have lower cross-sections for collisional excitation, as well as higher excitation temperatures (Gaskell & Ferland 1984; Osterbrock & Ferland 2006; Rose et al. 2011) . To explain the high Hα/Hβ ratio measured in the spectra of the CLiF AGN, requires a major (>35%) contribution to the line flux of Hα from the CLiF region. Indeed, in Figure 12 we investigated this possibility using CLOUDY modeling and found a required density range of 6.0 < log10 (nH cm −3 ) < 7.5, which is higher than expected for the NLR (< 10 4.5 cm −3 ) and the FHIL emitting clouds (10 4.5 < nH < 10 6.5 cm −3 ). As there is a difference between the densities of the boosted Hα and FHIL emitting clouds, but no major difference in U ( §5.4.4), we suggest that both sets of emission clouds are located in the CLiF region (possibly the inner torus wall, see §6.1), but there is a range of densities in the CLiF region, where the highest density clouds produce the boosted Hα flux.
In Figure 6 we defined a box (red dotted line) to indicate the 'CLiF AGN Region' of the BPT diagram (limits: -1.0 < log10([NII]/Hα) < -0.4, and 0.65 < log10([OIII]/Hβ) < 1.1). Within these limits, the BOSS catalog (Ahn et al. 2012 ) has 1284 CLiF AGN candidates. This population is just 0.5% of the 259008 objects in the AGN region of the BPT diagram (limits: -0.4 < log10([NII]/Hα) < 1, and -0.1 < log10([OIII]/Hβ) < 1.5).
This region is based solely on the CLiF AGN studied in this paper. It is possible that higher levels of collisional excitation of Hα could push log10([NII]/Hα) values lower than -1.0. These CLiF AGN candidates will be investigated in a further paper.
CONCLUSION
When compared to 'typical' AGN, the optical spectra of CLiF AGN show unusual properties in the sense that they are rich in emission lines, and have a remarkable variety of species.
Our analysis of seven CLiF AGN has shown that:
1. The Hα Balmer emission line is boosted by a factor ∼1.4-2.2 when compared to higher energy Balmer transitions, putting them in a distinct location on the BPT diagram.
2. There is no difference between the velocity widths of the FLILs and FHILs.
3. There is no evidence that the FHILs are blueshifted with respect to the FLILs.
4. The [OIII]λ4363 emission line is emitted from the same region as the FHILs in CLiF AGN as its emission flux is correlated with that of [FeVII]λ6087.
5. The FHILs of CLiF AGN are emitted from dense clouds (10 4.5 < nH < 10 6.5 cm −3 ) when compared to the NLR. 6. The boosted Hα emission lines of CLiF AGN are emitted from denser clouds (10 6.0 < nH < 10 7.5 cm −3 ) when compared to the FHIL emitting clouds.
7. We calculate small radial distances (0.04 < RCLiF < 32.5 pc) to the CLiF emitting region, which are comparable to the sublimation distance for dust grains (0.10 < RSUB < 4.3 pc).
A plausible model is that these objects are being viewed with a specific geometry which gives a maximal view of the inner wall on the far side of the torus, not at such a large angle from the disk plane that the BLR and continuum are exposed. In this scenario the inner torus wall is the FHIL and boosted Hα emitting region, which consists of gas with a range of densities that are needed to produce both strong FHILs and boosted Hα emission.
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